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1. Introduction & Background

In the RAN2#106 meeting, system information scheduling in NR-U has been discussed. And the following is agreed:

	· For the case when all broadcast SI can be put in one SI message, no optimization is needed. 


However, how to handle the case where broadcasted SIBs are put in more than one SI messages has not been addressed yet.

It was also agreed that add more transmission opportunities in time domain for SI transmission is beneficial [1] in the RAN2#104 meeting:
	7.2.2.3.3 Other

Since System Information (SI) transmissions will be subject to LBT, it is beneficial to add more transmission opportunities in time domain for SI transmission, e.g. by configuring a longer SI window. 

If there is need to have multiple SI messages then with existing NR design different SI messages require separate LBT procedures. It may be beneficial not to require multiple LBTs for different SI messages to increase the success probability of the transmission.


In this paper, we analyze the issue caused by configuring longer SI window when more than one SI messages are broadcasted in one NR-U cell.
2. Discussion
In the existing NR design, one SI-window is associated with only one SI message, and there is no overlap between different SI-windows in time domain. The main intention of this design is to ensure only one HARQ process is needed for SI message reception and avoid additional UE complexity.

However, the 1-to-1 mapping between SI message and SI-window may not work well for NR-U, in which longer SI window is required to overcome the impact of LBT failure. As a result, the SI-window overlapping is unavoidable, which is illustrated in the following figure [2].
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Figure 1 SI-window overlapping

In Figure 1, there are 12 SI-messages in one cell.  Each message is associated with one SI-window. The repetition periodicity of SI-message 1 is 160ms. In one licensed NR cell, 10ms SI-window is used. No overlapping between SI-window occurs. While in one unlicensed NR cell, 20ms SI-window is used to increase the SI transmission opportunities in time domain. Overlapping between SI-window 9 and SI-window 1 occurs.  
Therefore, for SI messages with short repetition periodicity, e.g. 160ms, it is hard to ensure non-overlapping between SI-windows.  
Proposal 1: RAN2 to confirm that with the longer SI-window, the existing NR design may not work, i.e. it may be impossible to accommodate all the SI-windows serially in a short SI periodicity, e.g. 160ms.

To overcome this problem, overlapping SI-windows could be considered to enable keeping reasonable periodicities in combination with extended SI-windows. Since SI-window overlapping enables the network to send more than one SI message simultaneously, UEs need to identify SI messages transmitted in the overlapping time to receive the SI messages required. Some solutions [3][4] to identify SI messages transmitted in the overlapping time have been proposed already, e.g. each SI message could be associated with a different CORESETs or SI-RNTIs or SI-indexes/HARQ process in DCI, etc. RAN2 could consider the solutions in details after the overlapping SI-windows is agreed to be introduced in NR-U.
Proposal 2: Overlapping SI-windows could be introduced in NR-U.
Proposal 3: Solution to identify SI messages transmitted in the overlapping time needs to be considered.
3. Conclusion

In this contribution, we illustrate that with longer SI window in NR-U, it is hard to ensure SI-windows are never overlapping. And we propose:
Proposal 1: RAN2 to confirm that with the longer SI-window, the existing NR design may not work, i.e. it may be impossible to accommodate all the SI-windows serially in a short SI periodicity, e.g. 160ms.
Proposal 2: Overlapping SI-windows could be introduced in NR-U.
Proposal 3: Solution to identify SI messages transmitted in the overlapping time needs to be considered.
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